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SEMICONDUCTOR MANUFACTURING
APPARATUS AND METHOD OF
MANUFACTURING SEMICONDUCTOR
DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s based upon and claims the benefit of

priority from the prior Japanese Patent Application No.
2015-162663, filed on Aug. 20, 20135, the entire contents of
which are incorporated herein by reference.

FIELD

Embodiments described herein relate to a semiconductor
manufacturing apparatus and a method of manufacturing a
semiconductor device.

BACKGROUND

For example, an atomic layer deposition (ALD) apparatus
forms films on waters while 1t rotates the walers along a
circular trajectory 1n a chamber. In this case, thicknesses and

qualities of the films sufler variation between nner circums-
ferences of the walers and outer circumiferences of the
walers, wherein the 1nner circumterences of the waters are
positioned on the center side of the chamber and the outer
circumierences of the waters are positioned on the periphery
side of the chamber. The reason 1s that deposition charac-
teristics of the ALD apparatus are different in the center
portion and the periphery portion of the chamber. Therefore,
there 1s a problem that the films that are unmiform 1n thickness
and quality cannot be formed on the waters.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top view illustrating a structure of a semicon-
ductor manufacturing apparatus of a first embodiment;

FIG. 2 1s a perspective view illustrating a structure of a
belt supporting module of the first embodiment;

FIG. 3 1s a cross-sectional view 1llustrating the structure
of the semiconductor manufacturing apparatus of the first
embodiment;

FIGS. 4A and 4B are perspective views illustrating a
structure of a waler supporting module of the first embodi-
ment;

FIGS. 5A to 5D are cross-sectional views illustrating a
method of manufacturing a semiconductor device of the first
embodiment;

FIG. 6 1s a tflowchart illustrating the method of manufac-
turing the semiconductor device of the first embodiment;

FIG. 7 1s a top view illustrating a structure of a semicon-
ductor manufacturing apparatus in a comparative example of
the first embodiment; and

FIGS. 8 A to 8C are top views 1llustrating structures of the
belt supporting module of modifications of the first embodi-
ment.

DETAILED DESCRIPTION

Embodiments will now be explained with reference to the
accompanying drawings.

In one embodiment, a semiconductor manufacturing
apparatus includes a belt supporting module including a first
portion that 1s provided around a first axis, a second portion
that 1s provided around a second axis different from the first
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axis, a third portion that connects the first portion and the
second portion, and a fourth portion that connects the first

portion and the second portion and 1s positioned below the
third portion. The apparatus further includes a belt provided
on the belt supporting module, configured to rotate around
the first axis 1 a first direction, and configured to rotate
around the second axis 1n a second direction that 1s reverse
to the first direction. The apparatus further includes a water
supporting module provided on the belt and configured to
support a water. The apparatus further includes raw material
teeding heads provided above the belt and configured to feed
a raw material of a film to be formed on the wafer.

First Embodiment

FIG. 1 1s a top view 1illustrating a structure of a semicon-
ductor manufacturing apparatus of a first embodiment.

The semiconductor manufacturing apparatus in FIG. 1
includes a chamber 11, an interface room 12, an arm 13 and
front opening unified pod (FOUP) stages 14.

The chamber 11 can contain a plurality of waters 1. The
semiconductor manufacturing apparatus in FIG. 1 1s an ALD
apparatus and forms films on the waters 1 1n the chamber 11
by ALD. The mterface room 12 separates an atmosphere
(vacuum) 1n the chamber 11 from the open arr.

An arm 13 takes out the waters 1 from the FOUPs on the
FOUP stages 14 and carries the wafers 1 into the chamber
11 via the interface room 12. Moreover, the arm 13 takes out
the waters 1 1n the chamber 11 therefrom via the interface
room 12 and causes the waters 1 to be contained in the
FOUPs on the FOUP stages 14. The FOUP stages 14 are
used for placing the plurality of FOUPs thereon.

FIG. 1 illustrates an X-direction and a Y-direction that are
substantially parallel to the horizontal plane and perpendicu-
lar to each other, and a Z-direction that 1s substantially
perpendicular to the horizontal plane. In the present speci-
fication, the +Z-direction 1s regarded as the upward direction
and the —Z-direction 1s regarded as the downward direction.
The —-Z-direction of the present embodiment may com-
pletely coincide with the direction of gravity or may not
completely coincide with the direction of gravity.

The chamber 11 of the present embodiment includes a belt
21, a belt supporting module 22, water supporting modules
23, first raw material feeding heads 24, second raw material
feeding heads 25, purge gas heads 26 and a motor 27. The
first and second raw matenal feeding heads 24 and 25 are an
example of raw material feeding heads of the disclosure.

The belt supporting module 22 1s a guide supporting the
belt 21. The belt supporting module 22 includes first to
fourth portions P, to P,. The first portion P, 1s provided
around an axis C, parallel to the Z-axis. The axis C, 1s an
example of a first axis. The second portion P, 1s provided
around an axis C, parallel to the Z-axis. The axis C, 1s an
example of a second axis different from the first axis. The
third portion P; connects the first portion P, and the second
portion P,. The fourth portion P, connects the first portion P,
and the second portion P, and 1s positioned below the third
portion P;. The third portion P, and the fourth portion P,
form a grade separated crossing at the position designated by
the arrow K. The belt supporting module 22 has an 8-shape
surrounding the axis C, and the axis C.,.

The belt 21 1s provided on the belt supporting module 22.
The belt 21 has an 8-shape similarly to the belt supporting
module 21 and rotates along the belt supporting module 22
as mdicated by the arrows A. Therefore, the belt 21 rotates
around the axis C,; counterclockwise as indicated by the
arrow A, and rotates around the axis C, clockwise as
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indicated by the arrow A,. The counterclockwise direction 1s
an example of a first direction. The clockwise direction 1s an
example of a second direction that 1s reverse to the first
direction. The belt 21 1s driven by the motor 27 to rotate.

The arrows A indicate the movement direction of the belt
21. The belt supporting module 22 includes a plurality of
rails 22a to 22d extending along the movement direction of
the belt 21. The belt 21 1s provided on these rails 22a to 22d.
Details of the belt supporting module 22 are illustrated 1n
FIG. 2. FIG. 2 1s a perspective view illustrating a structure
of the belt supporting module 22 of the first embodiment. As
illustrated 1 FIG. 2, the rails 22a to 224 form a grade
separated crossing at the position designated by the arrow K.

Description of the semiconductor manufacturing appara-
tus of the present embodiment will be continued again with
reference to FIG. 1.

The water supporting modules 23 are provided on the belt
21. Theretore, the water supporting modules 23 rotate along
with the belt 21 as indicated by the arrows A. The waler
supporting modules 23 are used for supporting the waters 1.
In FIG. 1, each waler supporting module 23 supports one
waler 1. The waters 1 of the present embodiment rotate with
the belt 21 1n a manner of a belt conveyor.

Sign S, denotes an upper face of a waler supporting
module 23 that moves on the first portion P,. Sign S, denotes
an upper face of a water supporting module 23 that moves
on the second portion P,. In the present embodiment, the
upper face S, of the water supporting module 23 that moves
on the first portion P, inclines relative to the XY-plane so as
to descend 1n a T, direction toward the axis C,. Meanwhile,
the upper face S, of the water supporting module 23 that
moves on the second portion P, inclines relative to the
XY-plane so as to climb 1n a T, direction separate from the
axis C,. The reason 1s that the waler supporting modules 23
are fixed onto the belt 21 such that an upper face of a water
supporting module 23 that moves on the fourth portion P, 1s
parallel to the XY-plane. A reason why such a manner of
fixing 1s adopted 1s mentioned later.

The number of the water supporting modules 23 provided
on the belt 21 may be arbitrary. For example, the number of
the waler supporting modules 23 provided on the belt 21
may be a multiple of 25 since the number of the waters 1 that
can be contained 1 one FOUP 1s typically 23.

The first and second raw material feeding heads 24 and 25
are shower heads that feed raw materials of the films to be
formed on the waters 1. The first and second raw material
feeding heads 24 and 25 are alternately provided along the
movement direction of the belt 21 above the belt 21. The
films are, for example, silicon oxide films. The silicon oxide
films are an example of a compound containing a {first
clement and a second element.

The first raw material feeding heads 24 feed a first raw
material of the films to be formed on the watfers 1. The first
raw material of the present embodiment 1s a silicon source
gas containing silicon. Silicon 1s an example of the first
clement. In the present embodiment, a silicon layer 1is
formed on each water 1 with the first raw material.

The second raw matenal feeding heads 25 feed a second
raw material of the films to be formed on the water 1. The
second raw material of the present embodiment 1s oxygen
plasma. Oxygen 1s an example of the second element. In the
present embodiment, the silicon layer 1s oxidized by the
second raw material and the silicon layer 1s changed 1nto a
silicon oxide film.

The film formed on each water 1 may be other than the
silicon oxide film. Examples of such a film include an
aluminum oxide film, an aluminum nitride film, a titanium
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oxide film, a titanium nitride film and a silicon nitride film.
When the film formed on the water 1 1s a silicon nitride film,
an example of the first raw material 1s a silicon source gas
and an example of the second raw material 1s nitrogen
plasma. In this case, the silicon layer 1s nitrided by the
second raw material and the silicon layer 1s changed 1nto the
silicon nitride film. When a certain film 1s to be formed from
the silicon layer on each wafer 1, the silicon layer may be
changed into this film by chemical change other than oxi-
dation and nitrization.

The purge gas heads 26 are shower heads that feed a purge
gas. An example of the purge gas 1s an 1nert gas such as a
nitrogen gas and a rare gas. The purge gas heads 26 are
provided above the belt 21 between the first raw material
teeding heads 24 and the second raw material feeding heads
25. The purge gas 1s used for discharging the silicon source
gas (first raw material) and the oxygen plasma (second raw
material).

The purge gas heads 26 of the present embodiment are
provided at all of the gaps between the first raw material
teeding heads 24 and the second raw material feeding heads
25. It should be noted that in FIG. 1, only two purge gas
heads 26 provided at two gaps are illustrated for conve-

nience of drawing these. Namely, 1n the present embodi-
ment, these heads 24, 25 and 26 are arranged repeatedly in
the order of the head 24, the head 26, the head 25 and the
head 26.

Next, signs E, and E, are described.

The signs E, and E,; respectively denote a right end and
a left end of each water 1 relative to the movement direction
of the belt 21. When each water 1 moves on the first portion
P,, the right end E,, becomes the outer circumierence of the
waler 1 relative to the axis C,, and the left end E; becomes
the inner circumterence of the water 1 relative to the axis C,.
On the other hand, when each wafter 1 moves on the second
portion P,, the right end E , becomes the imnner circumierence
of the water 1 relative to the axis C,, and the left end E;,
becomes the outer circumierence of the water 1 relative to
the axis C..

As described above, the inner circumierence and the outer
circumierence of each wafer 1 can be interchanged between
the first portion P, and the second portion P, in the present
embodiment. Therefore, according to the present embodi-
ment, the films that are uniform 1n thickness and quality can
be formed on the waters 1. Moreover, according to the
present embodiment, since such interchange can be realized
only by conveying the watfers 1 on the belt 21, the films high
in uniformity can be formed without deterioration of pro-
ductivity of semiconductor devices.

For example, it 1s supposed that a film that 1s high 1n ratio
of oxygen relative to silicon and large 1n thickness 1s formed
on the mner circumierence of each water 1, and that a film
that 1s low 1n ratio of oxygen relative to sﬂlcon and small in
thickness 1s formed on the outer circumierence of each
wafer 1. In this case, when each water 1 moves on the first
portion P,, the film that 1s low 1n ratio of oxygen relative to

T 1

silicon and small in thickness 1s formed at the right end E.
On the other hand, when each water. 1 moves on the second
portion P,, the film that 1s thh in ratio of oxygen relative to
silicon and large 1n thickness 1s formed at the right end E
The reverse relation thereto 1s satisfied at the left end E, . As
a result, a film uniform 1n quality (silicon ratio) and thick-
ness 1s formed on each wafer 1.

FIG. 3 1s a cross-sectional view illustrating the structure
of the semiconductor manufacturing apparatus of the first

embodiment.
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FIG. 3 1illustrates cross sections of the belt 21, the belt
supporting module 22 and the water supporting modules 23
at the position of the grade separated crossing, designated by
the arrow K.

Each wafer supporting module 23 includes a stage 234, a
shaft 235 and a heater 23¢. The stage 23a 1s used for placing
a waler 1 thereon. The shaft 235 1s fixed to the stage 23a and
the belt 21. The heater 23c¢ 1s provided 1nside the stage 23a
and heats the water 1 on the stage 23a. The heater 23c¢ of the
present embodiment 1s used for heating the water 1 at a
temperature at which silicon can be absorbed.

Sign S, denotes an upper face of a waler supporting
module 23 (upper face of the stage 23q) that moves on the
fourth portion P,. Sign S, denotes a lower face of the third
portion P,. Sign S denotes an upper face of a wailer 1 that
moves on the fourth portion P,.

In the present embodiment, each water supporting module
23 15 fixed onto the belt 21 such that the upper face S , of the
waler supporting module 23 that moves on the fourth
portion P, 1s parallel to the lower face S5 of the third portion
P,. The reason 1s that the upper face S_ of the water 1 tends
to come 1nto contact with the lower face S, of the third
portion P, 1t the upper face S, of the wafer supporting
module 23 inclines relative to the lower face S, of the third
portion P,. According to the present embodiment, while the
distance between the upper face S, of the waler supporting
module 23 and the lower face S, of the third portion P; 1s set
short, contact between the water 1 and the third portion P,
can be suppressed. In the present embodiment, the lower
face S of the third portion P, 1s set parallel to the XY-plane.
Theretore, the upper face S , of the water supporting module
23 that moves on the fourth portion P, 1s also parallel to the
XY-plane.

FIGS. 4A and 4B are perspective views illustrating a
structure of a waler supporting module 23 of the first
embodiment.

FIG. 4A 1llustrates a waler supporting module 23 that
moves on the first portion P,. In the present embodiment,
cach wafer supporting module 23 i1s fixed onto the belt 21
such that the upper face S, of the water supporting module
23 that moves on the fourth portion P, 1s parallel to the lower
tace S; of the third portion P,. As a result, the upper face S,
of the water supporting module 23 that moves on the first
portion P, inclines relative to the XY-plane so as to descend
in the T, direction toward the axis C,, and inclines relative
to the aforementioned upper face S, and lower face S;.
Therefore, when the water 1 moves on the first portion P,,
the left end E; 1s lower than the right end E, i FIG. 1.

FIG. 4B 1llustrates a watfer supporting module 23 that
moves on the second portion P,. In the present embodiment,
cach waler supporting module 23 is fixed onto the belt 21
such that the upper face S, of the water supporting module
23 that moves on the fourth portion P, 1s parallel to the lower
tace S, of the third portion P,. As a result, the upper tace S,
of the water supporting module 23 that moves on the second
portion P, inclines relative to the XY-plane so as to climb 1n
the T, direction separate from the axis C,, and inclines
relative to the aforementioned upper face S, and lower face
S.. Therefore, when the water 1 moves on the second
portion P,, the left end E, 1s higher than the right end E, in
FIG. 1.

Inclinations of the upper face S, i FIG. 4A and the upper
tace S, 1n FIG. 4B are approximately 5 degrees. Therelore,
the water 1 can be held thereon such that the water 1 does
not fall off the water supporting module 23. It 1s noted that
the upper face of the stage 23q may be formed of a material
large 1n coeflicient of friction and a stopper or a chuck may
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be provided on the stage 23a such that the water 1 does not
move on the waler supporting module 23.

FIGS. SA to 5D are cross-sectional views 1llustrating a
method of manufacturing a semiconductor device of the first
embodiment. The method 1s performed using the semicon-
ductor manufacturing apparatus 1 FIG. 1.

First, when the water 1 moves below one first raw
matenal feeding head 24, the silicon source gas (first raw
material) 1s fed from this first raw material feeding head 24

onto the water 1. As a result, a silicon layer 24 1s formed on
the water 1 (FIG. 5A).

Next, when the waler 1 moves below one second raw
material feeding head 25, the oxygen plasma (second raw
material) 1s fed from this second raw material feeding head

25 onto the wafer 1. As a result, oxygen atoms 26 are

absorbed on the silicon layer 2q (FIG. 5B).
Furthermore, the silicon layer 2a i1s oxidized by the

oxygen atoms 2b. As a result, the silicon layer 2a 1s changed

into a silicon oxide film 2¢ (FIG. 5C).

After that, the water 1 alternately moves below the first
and second raw material feeding heads 24 and 235 by being
conveyed with the belt 21. As a result, the silicon oxide films
2c are repeatedly formed on the water 1. Therefore, a film
2 composed of the silicon oxide films 2¢ 1s formed on a
surface of the water 1.

When this method 1s performed, the water 1 1s heated by
the heater 23¢ of the water supporting module 23.

FIG. 6 1s a flowchart illustrating the method of manufac-
turing the semiconductor device of the first embodiment.
FIG. 6 illustrates details of the method 1n FIGS. SA to 5D.

First, the silicon source gas (first raw materal) 1s fed from
one {irst raw material feeding head 24 onto the water 1 (step
S1). As a result, the silicon layer 2a 1s formed on the wafer
1 (step S2).

The water 1 then moves below one purge gas head 26. In
this stage, the purge gas 1s fed from this purge gas head 26
onto the water 1 (step S3). As a result, the silicon source gas
near the water 1 1s discharged.

Next, the oxygen plasma (second raw maternial) 1s fed
from one second raw material feeding head 25 onto the
waler 1 (step S4). As a result, the silicon oxide film 2c¢ 1s
formed on the water 1 from the silicon layer 2a (step S5).

The water 1 then moves below one purge gas head 26. In
this stage, the purge gas 1s fed from this purge gas head 26
onto the water 1 (step S6). As a result, the oxygen plasma
near the water 1 1s discharged.

After that, steps S1 to S6 are repeatedly performed and the
silicon oxide films 2¢ are repeatedly formed on the wafer 1.
Theretore, the film 2 composed of the silicon oxide films 2¢
1s formed on the front surface of the wafer 1.

FIG. 7 1s a top view 1llustrating a structure of a semicon-
ductor manufacturing apparatus in a comparative example of
the first embodiment.

The semiconductor manufacturing apparatus in the com-
parative example 1s an ALD apparatus and forms films on
the waters 1 while it rotates the waters 1 along a circular
trajectory in the chamber 11. Sign C denotes the center of the
chamber 11. Sign B denotes the periphery of the chamber 11.

In this case, the rnight end E, of each wafer always
becomes the outer circumierence of the wafer 1. The left end
E, of each waler always becomes the inner circumierence of
the water 1. Therefore, 1t 1s diflicult to form the films that are
uniform 1n thickness and quality on the wafers 1.

On the other hand, 1n the present embodiment, the 1nner
circumierence and the outer circumierence of each wafer 1
can be iterchanged between the first portion P, and the
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second portion P,. Therefore, the films that are uniform 1n
thickness and quality can be formed on the watfers 1.

FIGS. 8 A to 8C are top views 1llustrating structures of the
belt supporting module 22 of modifications of the first
embodiment.

In FIG. 8 A, the radius of the first portion P, 1s set R, and
the radius of the second portion P, 1s set R, (*R,). In this
way, the size of the first portion P, may be diferent from the
size of the second portion P,. Nevertheless, 1t 1s advanta-
geous that these are set to be the same size as in FIG. 1
because the films high 1n uniformity are easy to be formed.

In FIG. 8B, the shapes of the first and second portions P,
and P, are oval. In this way, the shapes of the first and second
portions P, and P, may be other than circles.

In FIG. 8C, the belt supporting module 22 surrounds axes
D, and D, 1n addition to the axes C, and has a shape having
two 8-shapes joined together. A portion Q, has the similar
shape to that of the first portion P,. A portion QQ, has the
similar shape to that of the second portion P,. Portions (),
and Q. have the similar shapes to that of the third portion P;.
Portions Q, and Q. have the similar shapes to that of the
tourth portion P,,.. In this way, the belt supporting module 22
may have a shape other than an 8-shape as long as the inner
circumierence and the outer circumierence of each watfer 1
can be interchanged.

As described above, the semiconductor manufacturing
apparatus of the present embodiment includes the belt
supporting module 22 including the first to fourth portions
P, to P, the belt 21 that rotates around the axis C, 1n the first
direction and rotates around the axis C, in the second
direction, the water supporting modules 23 provided on the
belt 21 and the like. Therefore, according to the present
embodiment, the inner circumierence and the outer circum-
terence of each water 1 can be interchanged between the first
portion P, and the second portion P, which enables the films
high 1n uniformity to be formed on the wafers 1.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the mventions.
Indeed, the novel apparatuses and methods described herein
may be embodied 1n a variety of other forms; furthermore,

various omissions, substitutions and changes in the form of

the apparatuses and methods described herein may be made
without departing from the spirit of the inventions. The
accompanying claims and their equivalents are intended to
cover such forms or modifications as would fall within the
scope and spirit of the inventions.

The invention claimed 1s:

1. A semiconductor manufacturing apparatus comprising:

a belt supporting module including a first portion that 1s
provided around a first axis, a second portion that 1s
provided around a second axis different from the first
axis, a third portion that connects the first portion and
the second portion, and a fourth portion that connects
the first portion and the second portion and 1s posi-
tioned below the third portion;

a belt provided on the belt supporting module, configured
to rotate around the first axis 1n a first direction, and
configured to rotate around the second axis 1n a second
direction that 1s reverse to the first direction;

a waler supporting module provided on the belt and
configured to support a water; and

raw material feeding heads provided above the belt and
configured to feed a raw material of a film to be formed
on the wafer.

2. The apparatus of claim 1, wherein the watfer supporting

module 1s provided on the belt such that an upper face of the
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waler supporting module that moves on the fourth portion 1s
parallel to a lower face of the third portion.

3. The apparatus of claim 2, wherein the water supporting
module 1s provided on the belt such that the upper face of the
waler supporting module that moves on the first or second
portion inclines relative to the upper face of the waler
supporting module that moves on the fourth portion.

4. The apparatus of claim 1, wherein the water supporting
module includes a heater configured to heat the water.

5. The apparatus of claim 1, wherein the belt supporting
module has an 8-shape that surrounds the first axis and the
second axis.

6. The apparatus of claim 1, wherein the belt supporting
module includes a plurality of rails extending along a
movement direction of the belt, and the belt 1s provided on
the plurality of rails.

7. The apparatus of claam 1, wherein the raw material
feeding heads include first raw material feeding heads
configured to feed a first raw material of the film, and second
raw material feeding heads configured to feed a second raw
material of the film.

8. The apparatus of claim 7, wherein the film 1s a
compound containing a first element and a second element,
the first raw material contains the first element, and the
second raw material contains the second element.

9. The apparatus of claim 8, wherein the first raw material
1s a gas containing the first element, and the second raw
maternal 1s plasma containing the second element.

10. The apparatus of claim 8, wherein the first raw
material forms a layer containing the first element on the
wafler, and the second raw material changes the layer into the
compound by chemical change.

11. The apparatus of claim 7, wheremn the first raw
material feeding heads and the second raw matenal feeding
heads are alternately provided along a movement direction
of the belt above the belt.

12. The apparatus of claim 7, further comprising purge
gas heads provided between the first raw material feeding
heads and the second raw material feeding heads and
configured to feed a purge gas.

13. A method of manufacturing a semiconductor device,
comprising:

rotating a belt around a first axis 1n a first direction, the

belt being provided with a wafer supporting module
configured to support a wafer;

rotating the belt around a second axis different from the

first axis 1n a second direction that 1s reverse to the first
direction; and

teeding a raw material of a film to be formed on the water

from raw material feeding heads that are provided
above the belt,

wherein the belt 1s provided on a belt supporting module

including a first portion that 1s provided around the first
axis, a second portion that 1s provided around the
second axis, a third portion that connects the first
portion and the second portion, and a fourth portion that
connects the first portion and the second portion and 1s
positioned below the third portion.

14. The method of claim 13, wherein the waler supporting
module 1s provided on the belt such that an upper face of the
waler supporting module that moves on the fourth portion 1s
parallel to a lower face of the third portion.

15. The method of claim 14, wherein the waler supporting
module 1s provided on the belt such that the upper face of the
waler supporting module that moves on the first or second
portion inclines relative to the upper face of the waler
supporting module that moves on the fourth portion.
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16. The method of claim 13, wherein the waler supporting
module includes a heater configured to heat the wafter.

17. The method of claim 13, wherein the belt supporting
module has an 8-shape that surrounds the first axis and the
second axis.

18. The method of claim 13, wherein the belt supporting
module includes a plurality of rails extending along a
movement direction of the belt, and the belt 1s provided on
the plurality of rails.

19. The method of claim 13, wherein the raw material
feeding heads include first raw material feeding heads
configured to feed a first raw material of the film, and second
raw material feeding heads configured to feed a second raw
material of the film.

20. The method of claim 19, further comprising feeding a
purge gas Irom purge gas heads that are provided between
the first raw maternial feeding heads and the second raw
material feeding heads.
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